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COMPLETE SPECIFICATION 

Condensation Products 

Ed Gbistuch Sohne A.G. for added to aqueous sodium hydroxide and 

Chemischb Industrie, a Swiss Body Cor- O.lN-iodine solution, titration of excess iodine 

porate of Wolhusenj Lucerne^ Switzarland, widi thiosulphate indicates only 10 to 20% 

do hereby declare the invention, for ^ch of CHgOH. Hemental analysis of the new 

5 we pray that a patent may be granted to us^ product suggests that the pnncipal recuisring 50 

and the method by which it is to be per- unit of the polymer has the empirical formula 

formed, to be particularly described in and (CsHeOaNaV. 

by the following statement: — The absence of heavy cross-linking and the 

This invention is concerned with a process presence of a considerable proportion of 

10 for the preparation (rf novel water4cdnble hydroxymethylene groups is reflected in the 55 

urea-formaMehyde condensation products. fmysical properties of the new products. Thus 

Although vaiious urea-formaldehyde con- the new urea-formaldehyde condensation pro- 

densation products have been widely used for ducts possess a water solubility at 20° C. of 

many years their principal ^f^cation ihas 0.05 to 0.5% and a melidng pomt within the 

15 been in the fields of adhesives and moulded range 120 to 150^ C. (with evolution of gas). 60 

artides. The condensation products generaUy At about 200° C. these products which are 

employed are usually of the acid catdysed normally white become coloured, 
type in which urea units are joined in a two- The products arc fur±er characterised by 

or even tihree-dimensional lattice by methyaene the possession of infra-red transmission 

20 groups derived ftom formaldehyde. We have maxima at 3090, 2960, 2500, 1600, 1360, 65 

now found that it is possible to prepare, by 1425, 1350, 1140, 1110, 840, 780, 730 and 

essentially fdksJine condensation of a pie- 680 cm""^ and infea-red transmission minima 

condensate which has been formed under at 3350, 3020, 2900, 1630, 1540, 1370, 1240, 

acid conditions, low molecular urea-form- 1000, 800, 750, 693 and 620 cm^. 

25 aldehyde condensation products wMch are The new products possess a wide bacterio- 70 

soluble in water and winch possess valuable static spectrum suid are active s^ainst many 

bactericidal and bacteriostatic properties. strains which are resistant to antibiotics such 

The structure of the new products takes the as penicillin, streptomycin, oxy tetracycline, 

form of substantially linear chains, possibly aureomycdn and tetracycline. Tests carried 

30 lightly cross-linked in contrast to the 2- or out on products according to the invention 75 

3-dimensi(mal latdces of the usual urea- have demcmstrated activity against the foUow- 

formalddiyde resins, and many of the nitro- ing bacteria: — 
gen atoms in riie chains carry hydixxsy- 

meth34Mie groups. The proportion of hydroxy- Staphylococcus aureus fusmolyticus, StreptO' 
35 methylene groups in the new product may be coccus pyogenes fuemofyticuss BaciUus fych 
determined by . hydrolysis in strong acid, e.g., cymeus, Proteus, Entfirococci, Typhus, 80 
4N sulphuric add, ^e f onnaMehyde split off Paratyphus B, Bacterium coli, Sainton^ 
being estimated by reaction with O.lN-iodine anatum, Sdmortetla oholerce suis, Sdmor^ 
solution wl^ addition of 30% sodium dta typMmunum, Sdmanella landon, Sd-- 
40 hydroxide. The excess iodine is back- moneUa enteritidis, Shigella dysenteric, 
titrated against standard thiosulphate. Esti- Diphtheria Typ, gram and Baattus sub^ 85 
mattons of this kmd show that the product tihs, 
contains approxhnately between 45 and 55, 

preferably 52% CH2OH. It will be seen that the products are active 

45 On the other hand> ^en the product is against both pus-stimolatkig bacteria sudi as 
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are present in bacterial skin infections and 
discharging wound infecdcms and also 
against bacteria present in internal infec- 
tions such as tdcus cruris. 

5 The new products possess rb& funher 
advantage of possessing very low tozicdty and 
substantially no skin irritation. 

For pharmaceutical pxitposes the products 
prepared by the process according to the 

10 invention may be formulated in conjunction 
with a pharmaceutical carrier. For combatting 
skin and womid infections the formulation 
may take the form of, for example, a dusting 
powder (e.g., witii talc or shnilar base) or an 

15 ointment or a solution or suspension while for 
oral presentation the fmnulation may be in 
solid form, e.g., tablets, capsules and the like 
or in liquid form, e.g., in syrupSj elixirs and 
the like. The products may also be intpreg- 

20 nated onto gauze or other suitable material 
for the production of wound dressings. 

A suitable concentration of the active sub- 
stance on ointments, dusting powders and 
solutions is from 5—15%, e.g., about 10%. 

25 , The process according to the invention for 
the preparation of tiie new products faUs into 
two stages. Firstly urea and formaldehyde 
are reacted in add aqueous solution, prefer- 
ably buffered, to form a preccHidensate. A 

30 suitable pH range is 3 to 4, preferably about 
3.7, and tiiis can conveniendy be achieved 
using phosphate buffer 'at about 0.01 M in 
the reaction mixture^ in this stage we have 
found it convenient to react from 2 to 3, 

35 preferably about 2.7 mols of formaldehyde 
with each mol of urea. The preoondensate 
dius formed is completely in solutioit in the 
reaction medium. 
The second stage comprises the condensa- 

40 tion of the precondensate with additional 
urea in tiie presence of alkfiJi. Since the 
desired product ds^ o£ comparatively low mole^ 
cular weight the reaction time and conditions 
of this stage are preferably carefully con- 

45 trolled. The combination of time and tem- 
perature to be used depends to some extent 
on the method of isolating the product but 
tile optimal conditions can be determined for 
, a given system by simple expeiomentation. 

50 Although there are many ways in which die 
reaction may be checked and tiie product 
isolated from the aqueous sc^ution, one 
example being neutrali^tion and evaporation 
to d^ness, we have found that the second 

55 stage of the reaction is most suitably carried 
out by spraying the reaction mixture, after a 
suitable reaction time at a suitable tempera- 
ture, mto m high temperature drying tower. 
The air space in the tower is advantageously 

60 at about 180 to 200° C. Instead of using a 
drying tower simj^e spray drying can be used. 
We have found tiiat in this way it is possible 
to control tiie second condensation stage to 



give a product having the required charac- 
teristics. 65 

It is generally desirable to conduct the 
second stage of tiie reaction at a. greater con- 
centration than the first stage, partiy to facili- 
tate the spray drying step. For this reason 
we prefer to concentrate the reaction mixture 70 
at the end of tiie first stage by evaporating 
off in vacuo a proportion of the water and a 
smaU amount of excess formaldehyde. How- 
ever since heating the precondensate reaction 
medium at either strongly alkalme or stron^y 75 
acid pH would lead to an undesirable degree 
of condensation of the precondensate, it is 
advisable to neutralise ^e reaction mixture 
at the end of the first stage (for example after 
about ^ to I hour at about SO*' C) whh a 80 
small quantity sodium hydroxide before 
concentration. A suitable neutral pH is 6.6 
to 6.7. The substantiaUy neutral solution can 
then be concentrated viith Httie farther con- 
densation of tbc precondensate to give a s(du- 85 
tion of a suitable viscosity for spraying. 

The reaction mixture, after concentration 
and addition of a furtiier quantity of urea 
preferably at elevated temperature, for 
example about 50® C, can then be brought 90 
to a suitable alkaline pH, for example 8.0, 
by addition of furtiier sodium hydronde. We 
have found that tiie quantity of urea to be 
added at the second stage is prefersd}ly suffi- 
cient to bring tiie final ratio of formaldehyde 95 
to urea to between 1.25 and 2.0, advanta- 
geously about 1.6. 

In order that the invention may be well 
understood we give the following example by 
way of iillustration only: — lOO 

Example 

15 parts of urea and a0375 parts of tri- 
sodium orthophosphate dissolved dn 7.5 parts 
o£ water are added with stirring at 80® C. 
over a period (rf 40 minutes to a solution of 105 
0.025 parts of monosodimn orthophosphate 
m 54.5 parts of formalin (40% foimald^yde; 
oontainmg 0.065% fonmc acM). The pH 
amounts to 3.7. Caustic soda is then added 
to brmg the pH to 6.6 to 6.7 and the re- 110 
action solution evaporated in vacuo until 37 
parts of distillate (water and formaldehyde) 
have been removed. The pH is then 7.5. The 
remaining 51 parts of the reaction solution 
are heated to 50° 10.2 parts of urea are 115 
added with stirring and the |^ increased to 
8 by addition oi caustic soda. Hie turbid and 
viscous liquid so formed ds then sprayed 
throu^ a rotary nozzle into a drying tower 
at a drying temperature of 180—200° Q to 120 
form a bw-molecular condensation product 
in the form erf a difficultiy water-soluble, white 
powder. 

The resulting product possessed the fol- 
lowing infra-red tran^'ssioa diaractetistics. 125 
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Traosmission Maxiina 



Transmissioa Minima 



53% 


3090 cmri 


40% 


1110 cm-i 


57 


2960 


63 


840 


82 


2500 


58 


780 


26 


1600 


49 


730 


30 


1460 


38 


680 


42 


1425 






39 


1350 






40 


1140 






20% 


3350 






50 


3020 






46 


2900 






16 


1630 






18 


1540 






32 


1370 






26 


1240 






22 


1000 • 






56 


800 






46 


750 






27 


693 






33 


620 







Itt order to estimate die proportioa of 
hydroxymethylene groups present, 100 mg. of 
the product were added to a mixture of 50 

5 ml. 4N sulphuric acid and the reaction mix- 
ture steam distilled. When the steam distilled 
fraction reached 475 nils., this quantity was 
made up to 500 mis. with distilled water. To 
100 mis. of this solution were added 25 mis. 

10 O.IN iodine solution and 30% aqueous sod- 
ium hydroxide was added dropwise until riie 
solution was just yellow. After leaving die 
solution in die dark for 15 minutes^ 15 mis. 
2N-sulphuric acid were added and the excess 

15 iodine titrated with O.IN aqueous sodium 
thiosulphate in the presence or a smaM quan- 
tity of starch. The -results obtained indicated 
that the product contained 51.8 to 52.1% of 
GHoOH. 

20 However, when 100 mg. of the product 
were added to a mixture of 50 ml. N-NaOH 
and 25 ml. O.IN iodine solution and the re- 



action tnixture kept in die dark for 24 hours, 
15 mis. aqueous HQ (25%) being dien added 
and the excess ioddne back-titrated with 0.1 25 
N-diiosulphate solution, die results indicated 
thathydroxymethylcne groups comprised 16.0 
to 16.5% of the iproduct. 

Elemental analyses of die product gave the 
following resi^lts: — 30 

C 35.98%. H 5.88% N 28.83!% 
35.68% 6.05%' 29.04;% 

The melting point of the product was 
120 — 150° C. (with evolution of gas); heating 
to 200° C. produced discolouration. Deter- 35 
minations of the water solubility indicated 
this to be within the range 0.05 to 0.5;% 
weight/volume at 20° C. 

WHAT WE CLAIM IS: — 

1. As new compounds, urea fottmalddhyde 40 
condensation products comprising &ee hy- 
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droxymethylene groups in their molecules, 
possessmg a solubility in water at 20° C. of 
0.05 to 0.5% weight/volume and a mdting 
point within the range 120 to 150° C. 

5 2. Compounds as claimed in claim 1 whidi 
comprise in their molecules 45 to 55% by 
wei^t of free hydroxymethylene groups as 
determined by estimation of formaldehyde 
liberated from ±e compounds under strongly 

10 add conditions. 

3. Compounds as claimed in claiim 2 which 
comprise in their molecules about 52% by 
weight of hydroxymethylene groups as deter- 
mined by estimation of formalddhyde liber- 

15 ated &om the compounds imder strongly acid 
conditions. 

4. Compounds as claimed in claim 2 which 
comprise dn their molrcules 10 to 20% by 
wd^t of free hydroxymethylene groups as 

20 determined by estimation by reaction widi 
iodine under alkaline conditions. 

5. Conxpounds as daimed in any of the 
preceduig daims which possess infra-red 
transmission maxima at 3090, 2960, 2500, 

25 1600, 1460, 1425, 1350, 1140, 1110, 840, 
780, 730 and 680 cm"^ and infra-red trans- 
mission minima at 3350, 3020, 2900, 1630, 
1540, 1370, 1240, 1000, 800, 750, 693 and 
620 cm-i. 

30 6. Compounds as daimed in any of the 
preceding claims which possess bacteriostatic 
activity against Staphylococcus aureus hamo- 
lytteus. Streptococcus pyogenes luemolyiicus. 
Bacillus pyoc^aneuSi Proteus, Enterococci^ 

35 Typhus, Paratyphi B, Bacterium coU, Sal- 
maneUa wwtum^ Salmonella choleree suis^ Sal- 
monella typhimuriwih Sdnwndla london. 
Salmonella enteritidis. Shigella dysenterice^ 
Diphtheria Typ. gras}is and Badllus subtHis. 

40 7. A compound as daimed dn claim 1 sub- 
stantially as herein described. 

8. A process for die production of bac- 
teriddal urea-formaldehyde condensation pro*- 
ducts induding the steps of condensing urea 

45 with formaldehyde in acid aqueous solution 
to form a precondensate, condensing said pre- 
condensate in alkaline medium with a further 
quantity of urea to form a baaeriddal con- 
densation product and removing said con- 

50 densadon product from its aqueous solution 



in the form of a solid, bacteriddal, water- 
soluble product 

9. A process as claimed in daim 8 in 
whdch said acid aqueous solution is at a pH 
between 3 and 4 during preoondaisation. 55 

10. A process as claimed in daim 8 or 
daim 9 induding the steps of condensing 
urea with formaldehyde in add aqueous solu- 
tion to form a precondensate, neutralising the 
add solution of the precondensate, concen- 60 
trating the neutralised soludon of the pre- 
condensate, condensing said precondensate, 

in alkaline medium wi& a further quantity of 
lurea to form a bacteriddal condensation pro- 
duct and removing said condensation product 65 
from its aqueous solution. 

11. A process as dahned in any of claims 
8 to 10 in which said condensation product 
is removed from its aqueous solution, by 
spraying into a drying tower. 70 

12. A process as daimed in any of claims - 
8 to 11 induding the steps of condensing urea 
with formaldehyde in add aqueous solution 

to form a precondensate, condensing said pre- 
condensate in alkaline medium with a suffi- 75 
dent quantity of urea to bring the overall 
ratio of formaldehyde to urea to between 
1.25 and 2.0 to form a condensation product 
and removing said condensation product from 
its aqueous soludon. 80 

13. A process as daimed in any of claims 
8 to 12 in vMdti the precondensate remains 
in . aqueous solution during precondensadon. 

14. A process as daimed in any of cMms 

8 to 13 in whidi the alkaline medium is at 85 
pH 8.0 and at elevated temperature. 

15. A process as daimed dn daim 14 in 
which the devated temperature is about 
50° C. 

16. A process as claimed in daim 9 sub- 90 
stanrially as herein described. 

17. A process as daimed in daim 8 sub- 
stantially as herein described widi reference 
to the example. 

For the Applicants: 

FRANK B. DEHN & CO., 
Chartered Patent Agents^ 
Imperial House, 
15/19, Kdngsway, London, W.C2. 
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